Primary extragonadal germ cell tumors are rare, and 60% of such cases are seminomas. While the tumors can occur in the mediastinum, thymus, retroperitoneal organs and pineal gland, seminoma originating in the prostate tissue is extremely rare. The present study reports the case of a 54-year-old male with prostate seminoma. The patient was followed up at the First Affiliated Hospital of Dalian Medical University (Dalian, Liaoning, China) from 2001 onwards. The patient received chemotherapy with cyclophosphamide following total resection of the pelvic organs, pelvic lymph node dissection, continent detenial cecum-ascending colic bladder and orchidectomy. The patient experienced considerable post-operative quality of life for >10 years and the disease did not reappear. The study indicated that extragonadal seminoma is sensitive to chemotherapy, and that radical surgery and post-operative adjuvant chemotherapy with cyclophosphamide is a reasonable and feasible treatment method.
Introduction
Primary extragonadal germ cell tumors (EGCTs) are rare, accounting for 1-3% of all GCTs (1) , of which 60% are seminomas. Seminomas are common germ cell tumors (2) , with a good prognosis and a mortality rate of 0.1% (3) . The typical clinical feature of seminoma is a progressive increase in testicular size. At present, treatments include surgery, radiotherapy and chemotherapy (4) . EGCTs can occur in the mediastinum, thymus, retroperitoneal organs and pineal gland, while seminoma originating in the prostate tissue is extremely rare (5) . The clinical symptoms of EGCTs are nonspecific and vary according to tumor location (2) . For example, tumors of the central nervous system, mediastinum and thymus may cause oppression symptoms, tumors of the retroperitoneum usually present as a painless mass (6) and in the prostate, EGCTs may cause progressive difficulty in urination (2) . The diagnosis of primary prostate seminoma is difficult based on clinical features alone and thus, pathological examination is the most effective diagnostic technique (5) . EGCTs have a good prognosis and a low rate of metastatic potential; even prostate metastasis is uncommon (7) .
The present study describes the case of a 54-year-old male with prostate seminoma who presented with symptoms that included progressive difficulty in urination, increased frequency of nocturia and nocturnal incontinence. Ethical approval was obtained from the of First Affiliated Hospital of Dalian Medical University (Dalian, China), and the patient provided informed written consent. The patient was followed up in the First Affiliated Hospital of Dalian Medical University from 2001 onwards.
Case report
In February 2001, a 54-year-old male patient first presented to the First Affiliated Hospital of Dalian Medical University due to progressive difficulty with urination, increased frequency of nocturia and nocturnal incontinence. Findings from the digital rectal exam indicated an enlarged prostate, with a rougher than normal surface, non-palpable nodules and no central sulcus. The prostate-specific antigen (PSA) level was 3.54 ng/ml (normal range, 0-4 ng/ml). Ultrasound revealed solid masses within the prostate suggestive of prostate cancer. Computed tomography (CT) scans revealed small sections of low density within the prostate, suggestive of prostate cancer, invading the bladder (Fig. 1 ). The tumor was 95x72x65 mm in size. The diagnostic prostate biopsy confirmed the diagnosis of prostate cancer; the tumor cells were arranged in tubular and cribriform structures, and solid nests, with dense nuclear chromatin and one or more large, irregular, distinct nuclei. On February 28, 2001, the patient underwent a total resection of the pelvic organs, pelvic lymph node dissection, continent detenial cecum-ascending colic bladder and orchidectomy. The surgery was successful.
The pathology results revealed that the tumor structure was in line with a diagnosis of seminoma (Fig. 2) ; the tumor was composed of large neoplastic cells with a centrally located nucleus, containing prominent nucleoli. The nucleus contained 1-2 nucleoli with rich cytoplasm and stromal lymphocyte infiltration was evident. The tumor involved the wall of the bladder, while the rectal wall and the left ureteral stump were not involved. The lymph nodes of the right and front left iliac vessels and seminal vesicles were involved. Following the removal of the testicles, the pathology report indicated that no tumor cells were present in the testicles, and no evident disorders were identified in the lungs and abdominal organs according to the imaging studies. Therefore, the patient was diagnosed with primary prostate seminoma.
The patient was readmitted to the hospital after 6 months to consolidate the efficacy of intravenous chemotherapy. The initial and consolidation chemotherapy regimens both consisted of 9 cycles of 400 mg cyclophosphamide plus 500 ml normal saline, together with an intravenous glucose tolerance test, once a day, for 1 week. In June 2003, 2 years after the surgery, the pelvic CT scan showed a pelvic mass suggestive of the metastasis (Fig. 3 ). The lactate dehydrogenase (LDH) tumor marker level (745 IU/l; normal range, 100-300 IU/l) was significantly increased, the total PSA (tPSA) and free PSA (fPSA) levels were normal, and the β-human chorionic gonadotropin (β-HCG; 4.54 ng/ml) level was mildly raised. 
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Subsequent to the patient receiving cyclophosphamide chemotherapy for 1 week, the symptoms significantly improved and a review of the pelvic CT showed a decrease in tumor size ( Fig. 4 ). The patient then received a total of nine cycles of chemotherapy regimen in line with the previous regimen. In July 2012, 11 years after the surgery, a review of the pelvic CT showed no lumps ( Fig. 5 ), the chest X-ray showed no evident abnormalities, the tests of liver and kidney function, electrolyte levels and coagulation, and the blood routine examination showed no abnormalities, and the associated tumor marker levels (β-HCG, α-fetoprotein, tPSA, fPSA and LDH) were normal. During chemotherapy, the patient occasionally suffered from gastrointestinal symptoms, including nausea, vomiting and anorexia. The patient's condition was improved following symptomatic treatment. Thus far, the follow-up has indicated that the patient eats well and exhibits no other symptoms, such as constipation.
Discussion
GCTs usually occur in the ovaries and testicles, and account for only 1% of all malignant tumors, although it is one of the most common malignancies among males aged 30-50 years old. In 2008, 800 new cases of testicular cancer were reported, including 390 mortalities (8) . EGCTs account for only 1-3% of GCTs. The mechanisms generally considered are as follows: i) During embryonic development, primordial germ cells differentiating from the yolk sac endoderm migrate to the urogenital ridge, then reach the gonads, in which course certain cells may remain undifferentiated. ii) During the blastocyst stage of embryonic development, the pluripotent stem cells converting to the germ cells shift to other organs. The vast majority of progenitor cells in these two cases degenerate, but a few non-degenerated cells retain the differentiation potential, and under the stimulation of certain factors they transform into GCTs in the future (9) . The former mechanism may explain the cancer incidence in areas such as the mediastinum, thymus, retroperitoneal organs, pineal gland, prostate, seminal vesicles and epididymis, through which the primordial germ cells migrate during the embryonic phase. The latter mechanism may explain the involvement of the liver, stomach, lungs and other unrelated sites (9) .
The etiology of primary prostate seminoma is unclear, although there are several possibilities: The origin of the urinary and reproductive systems is similar and the two are closely associated with each other. The urinary and reproductive systems begin to develop between the third and seventh week of development. From the perspective of embryology, the prostate can be defined as a subsidiary organ. Prostate gland cells develop from endoderm cells. One possible inducement of primary prostate seminoma is the translocation of the yolk sac to the gonadal ridge. The prostatic germ cells form tumors. Another hypothesis is that prostatic pluripotent stem cells transform neoplastic cells into gonadal cells, which results in the formation of tumors (10) .
Since cases are rare, the standard of care for primary prostate seminoma is controversial. Similar to testicular seminoma, with the exception of surgical treatment, extragonadal seminoma is sensitive to radiotherapy and chemotherapy, which can also confer significant results. Currently, common drugs selected for chemotherapy include cisplatin, etoposide and bleomycin (11) .
The patient in the present study was found to exhibit bladder and lymph node metastases, therefore, treatment with radical surgery combined with subsequent chemotherapy was selected. The surgery involved the total resection of the pelvic organs, pelvic lymph node dissection, continent detenial cecum-ascending colic bladder and orchidectomy in order to resect the primary tumor and metastases completely. Continent detenial cecum-ascending colic bladder is a safe and reliable surgical method, with effective urinary diversion, large capacity, internal pressure, high compliance, good urinary control, few complications and a simple procedure. This creates an ideal intestinal neobladder. The patient has experienced considerable quality of life for >10 years since the surgery and the disease has not reappeared. Therefore, the selected treatment appears a reasonable option in the present case.
However, there are certain shortcomings, including the results of the post-operative pathology, which are inconsistent with the early prostate biopsy pathology. The present study highlights that findings should be combined with biochemical tests such as that for PSA. PSA in patients with prostate cancer is usually higher than normal (12) . If the disease can be recognized and confirmed initially, the correct pathological diagnosis can be obtained. The treatment is then likely to be altered. Chemotherapy is initially used to shrink the tumor. Subsequently, surgical treatment is performed (13) . At this time, the range of the surgical resection may be smaller and the post-operative quality of life is improved. This therefore puts a higher demand on the pathological diagnosis.
Testicular seminoma in situ treated with chemotherapy post-operatively is similar. Testicular seminoma is sensitive to radiotherapy and chemotherapy. The simple application of radiotherapy and chemotherapy can also obtain an apparent curative effect. The cure rate is considered to be as high as 80% when using a good combination chemotherapy with cisplatin (11, 14) . Although the short-term outcome of combination chemotherapy containing cisplatin is promising, the long-term effect remains unclear (15, 16) . The prognosis is promising, with a five-year survival rate of 85%, and few recurrences or distant metastases. The lung, liver and brain are the common sites of metastasis, and recurrence and metastasis are sensitive to chemotherapy and radiotherapy (11, 14) .
Cyclophosphamide was selected as the chemotherapy drug of choice for the present patient. Cyclophosphamide is a common antitumor and immunosuppressive agent. The chemical mechanism mainly has two aspects: The first is the reaction of alkylating groups with the cell functional groups, such as DNA and RNA basic groups, or the reaction with protein functional groups, including mercapto, amino and hydroxyl groups. The alkylating groups take the place of the hydrogen atom leading to mismatch between DNA intrastrand and interstrand cross-linking, chain fractures, termination of replication and loss of protein or physiological activity, resulting in cell apoptosis. The second is the activation and regulation of gene expression changes induced by several signal transduction pathways resulting in interference to cell growth, proliferation and differentiation (17) (18) (19) .
It has been confirmed that cyclophosphamide can cause spermatogenic impairment. The mechanisms behind this are: i) Damage to the genetic material of the germ cells, inducing the apoptosis of spermatogenic cells; ii) interference to the function of A-type spermatogonial cells in self-renewal, proliferation and differentiation; iii) damage to the spermatogenesis microenvironment, including the decrease of seminiferous tubule cell layers, structural disorder, Sertoli cell morphological changes, germ cell sloughing and spermatogenesis disorder; and iv) inhibition of the activity of testis 3β-hydroxysteroid dehydrogenase (3β-HSD) and 17β-HSD, thereby causing a reduction of the serum testosterone level and the number of germ cells (20) .
Due to the chemical mechanism of cyclophosphamide and its suppression of spermatogenesis, this chemical treatment may be most suitably applied to seminoma patients who have offspring (13) . In the present study, cyclophosphamide was used as the chemotherapy drug of choice for >10 years. The patient exhibited positive treatment effects, and no relapse or metastasis was identified.
In conclusion, the present study shows a reasonable and feasible treatment method using total pelvic organ resection, pelvic lymph node dissection, continent detenial cecum-ascending colic bladder, testicular resection and post-operative adjuvant chemotherapy treatment with cyclophosphamide for a patient with primary prostate seminoma who already exhibited lymph node metastasis of the surrounding organs. The process of treatment and the >10-year follow-up record for this patient provides a valuable reference case and a theoretical basis for the treatment standard of advanced primary prostate seminoma.
